Guided extracellular matrix formation from fibroblast cells cultured on bio-inspired configurable multiscale substrata  by Bae, Won-Gyu et al.
Contents lists available at ScienceDirect
Data in Brief





1 Thjournal homepage: www.elsevier.com/locate/dibData ArticleGuided extracellular matrix formation from
ﬁbroblast cells cultured on bio-inspired
conﬁgurable multiscale substrataWon-Gyu Bae a,1, Jangho Kimb,1, Yun-Hoon Choung c, Yesol Chung d,
Kahp Y. Suh a, Changhyun Pang e, Jong Hoon Chung d,n, Hoon Eui Jeong f,n
a Interdisciplinary Program of Bioengineering, Seoul National University, Seoul 151-742, Republic of Korea
b Department of Rural and Biosystems Engineering, Chonnam National University, Gwangju 500-757, Republic of Korea
c Department of Otolaryngology, Ajou University School of Medicine, Suwon 443-721, Republic of Korea
d Department of Biosystems & Biomaterials Science and Engineering, Seoul National University, Seoul 440-746,
Republic of Korea
e School of Chemical Engineering, Sungkyunkwan University (SKKU), Suwon 440-746, Republic of Korea
f Department of Mechanical Engineering, Ulsan National Institute of Science and Technology (UNIST), Ulsan 689-798, Republic of
Koreaa r t i c l e i n f o
Article history:
Received 10 August 2015
Accepted 24 August 2015
Available online 4 September 2015x.doi.org/10.1016/j.dib.2015.08.021
09/& 2015 The Authors. Published by Else
reativecommons.org/licenses/by/4.0/).
esponding authors.
ail addresses: jchung@snu.ac.kr (J.H. Chung
ese authors contributed equally to this woa b s t r a c t
Engineering complex extracellular matrix (ECM) is an important
challenge for cell and tissue engineering applications as well as for
understanding fundamental cell biology. We developed the
methodology for fabrication of precisely controllable multiscale
hierarchical structures using capillary force lithography in combi-
nation with original wrinkling technique for the generation of
well-deﬁned native ECM-like platforms by culturing ﬁbroblast
cells on the multiscale substrata [1]. This paper provides infor-
mation on detailed characteristics of polyethylene glycol-diacry-
late multiscale substrata. In addition, a possible model for guided
extracellular matrix formation from ﬁbroblast cells cultured on
bio-inspired conﬁgurable multiscale substrata is proposed.
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Sungkyunkwan University, Suwon, Republic of Korea.ata accessibility Data are provided in this paper and related to [1].D2. Value of the data Detailed ﬁgures for the methodology for fabrication of precisely controllable multiscale hier-
archical structures was provided.
 Detailed data on the height and cross-sectional characteristics of the multiscale substrata were
provided.
 A possible model for multiscale topographical cues-guided extracellular matrix formation from
ﬁbroblast cells was proposed.3. Data, experimental design, materials and methods
Hierarchically polyethylene glycol-diacrylate (PEG-DA) multiscale patterned substrata were fab-
ricated using our developed method [1] including capillary force lithography in combination with
original wrinkling technique (Figs. 1 and 2).
To enhance the adhesion strength between the PEG-DA layer and the UV/O-treated poly-
dimethylsiloxane (PDMS) sheet, we used 3-trimethoxysilylpropyl methacrylate (TMSPMA) as an
adhesion promoter. The acrylic functional group of the TMSPMA covalently bonded with the oxidized
PDMS and the PEG-DA, enabling a strong adhesion between the different layers (Fig. 3).
Fig. 4 shows the representative scanning electron microscope (SEM) images of a multiscale substrate.
The height of micowrinkle pattern is 30 μm and the height of nanogroove pattern is 250 nm.
Using bio-inspired conﬁgurable multiscale substrata, we cultured NIH3T3 ﬁbroblast cells with
Dulbecco's Modiﬁed Eagle's medium (DMEM) with 10% fetal bovine serum (FBS) and 1% penicillin–
Fig. 2. A photograph image of the custom designed strain apparatus used in this work. The red arrows indicate the strain
direction.
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Fig. 1. A schematic for the methodology for fabrication of precisely controllable multiscale hierarchical structures based on the
two fabrication methods such as capillary force lithography and wrinkling technique. The yellow arrows indicate the direction
of micro scale structures and the white arrows indicate the direction of nanoscale structures in the SEM images.
W.-G. Bae et al. / Data in Brief 5 (2015) 203–207 205streptomycin (Gibco, Milan, Italy) at 37 °C in a 5% CO2 atmosphere for engineering complex ECMs [1].
It was hypothesize that controlled shape and orientation of ﬁbroblast cells on multiscale topography
could affect the production of ECM molecules from them [1–4]. We showed that the multiscale
patterned substrata could guide the shape and orientation of NIH3T3 ﬁbroblast cells as well as
signiﬁcantly improve the secretion of ﬁbronectin from them than the micro wrinkle patterned sub-
strata [1]. This suggests that bio-inspired conﬁgurable multiscale substrata could guide the ECM
formation from ﬁbroblast cells for engineering native-like ECM platforms for advanced tissue engi-
neering (Fig. 5).
Fig. 3. A representative SEM image of a multiscale substrate composed of nanopatterned PEG-DA upper layer and UV/O treated
PDMS lower layer. These two layers are covalently bonded using TMSPMA adhesion promoters.
Fig. 4. Top, cross-sectional and titled SEM images of a multiscale substrate. The height of micro wrinkle pattern is 30 μm and
the height of nanogroove pattern is 250 nm.
Fig. 5. A possible model for guided extracellular matrix formation from ﬁbroblast cells cultured on bio-inspired conﬁgurable
multiscale substrata.
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